Introduction
usually smoked. It is inexpensive (US$4 per straw) and widely available. International research has shown that use of this drug enhances sexual desire. 6, 7 It has also been associated with high levels of sexual risk behaviour, including unprotected sex, multiple partnering, and anal sex. 8 In conclusion, there is a high and increasing prevalence of HIV in this part of South Africa, resulting mainly from an epidemic driven by heterosexual transmission 9 ; there is also a high demand for substance abuse treatment for MA-related problems, which is indicative of high levels of use in the community; and there is evidence for an effect of MA use on sexual risk behaviour. We thus decided to investigate the linkage between MA use and sexual risk behaviour among drug user groups in Cape Town. The specific aims of the study were to: (i) review research conducted in Cape Town between 2004 and 2007 on the link between MA use and sexual risk behaviour, (ii) summarise the key findings of these studies, and (iii) identify areas for further research.
Methods
A review of published research conducted in Cape Town between 2004 and 2007 was undertaken using PubMed, EbscoHost and Science Direct. Key words in the search included "methamphetamine", "HIV", "AIDS", "sexual risk behavior (or behaviour)", and "Cape Town". The methodology for each study was summarized and key findings investigated to assess the impact of methamphetamine on various sexual risk behaviours. Findings were summarised in tabular format.
Results
Seven cross-sectional studies (five quantitative and two and qualitative) were identified using the search strategy. A further "in press" study by one of the authors (AP) was also identified, even though it will only show up on the PubMed database in 2011. These focused on diverse populations, such as learners in school (2 studies), out of school youth (1) , and adults in the community (5), including men who have sex with men and sex workers (Table I) . Coloured and Black African participants were over-represented in the populations studied. (The terms, "white", "Black African" (Bl), and "Coloured" (Col), originate from the apartheid era. They refer to demographic markers and do not signify inherent characteristics. Their continued use in South Africa is important for monitoring improvements in health and socio-economic disparities, identifying vulnerable sections of the population, and planning effective intervention programmes that target vulnerable groups.)
Study 1
In this 2005 school survey 2 of a representative sample of 4605 grade 9 students in Cape Town, high school students who had used MA in the past 30 days (5.1% of males and 3.2% of females) were significantly more likely than students who had never used 
Study 4
In a pilot intervention study of 113 Black African and Coloured drug using women from four townships in Cape Town undertaken in 2005 11 , poor, females who had used MA in the past 30 days (43.1%) were significantly less likely than poor females who had used other drugs to have had sex under the influence of alcohol or other drugs in the past 30 days (10 . Some of the data presented above were not included in the published paper but from additional information available to two of the authors who were also authors on this paper (WW,CP)
Study 5
A quantitative study of Black African and Coloured participants in three communities in Cape Town conducted in 2004 used street intercepts sampling to interview 962 adults. 12 Compared to drug users who had not used MA, persons who had used MA in the past 6 months (11% of males and 6% of females) were significantly more likely to have ever received money or goods in exchange for sex (16% vs 5%, Odds Ratio (OR)=3.2, 95% CI: 1.2-8.6]), to have had three or more sexual partners in the past six months (45% vs 15%, Adjusted Odds Ratio (AOR)=2.5, 95% CI: 1.8-3.5), to have had multiple partners and unprotected sex in the past six months (53% vs 18%, AOR=6.2, 95% CI: 3.1-12.3), and to have had sex involving alcohol (57% vs 45%, AOR=2.4, 95% CI: 1.3-4.6). No significant difference was found between MA users and non-MA users in terms of having ever having had an STI (16% vs 18%, OR=1.2, 95% CI: 0.6-2.5).
Study 6
In a study of 339 persons recruited via snowball sampling at four shebeens (informal, unlicensed liquor outlets) in a township in Cape Town between 2006 and 2007 13 , persons who had used MA in the past three months (11%) were significantly more likely to have met their sex partner at a shebeen than persons who had not used MA in the past three months (18% vs 8%. OR=2.5, 95% CI: 1.2-5.1).
Study 7
In late 2005 a rapid assessment of drug users in four suburbs of Cape Town was undertaken via 50 key informant interviews and focus group interviews with 40 drug users. 14 Interviewees comprised drug using street commercial sex workers (CSWs), drug using men who have sex with men (MSM), and injection and noninjection drug users (IDUs/NIDUs) who were not CSWs or MSM. From the qualitative interviews MA was found to be associated with sex and sexual risk. It was described as a "high sex" drug -the drug most associated with sexual activity by CSWs, a drug that makes a person "horny". CSWs indicated that it makes them want to have sex and feel like they are not selling their bodies, but that they desire sex with their clients: One MSM talking about MA stated that: "Drugs 'turn you on' and 'relaxes' you for sex and it not only enhances the sexual experience but also the sexual 'drive'." Drugs are thought to prolong sex sessions: "And if you sex, you cannot stop… Because it takes a long time to come. Maybe two, three hours" (21 year old, Cape Town).
Study 8
In 2005 four focus group interviews were undertaken with a total sample of 33 men in two suburbs of Cape Town, Mitchell's Plain and Langa. 15 The participants were selected via convenience and snowball sampling techniques. Eligibility criteria included being a male living in Cape Town or one of the targeted settlement areas; being self-identified as Black African or Coloured; having had more than one sex partner in the past 90 days; use of alcohol, cannabis, methaqualone, cocaine, heroin, glue, Ecstasy, MA or LSD on at least 13 of the past 90 days and being at least 18 years old; and being able to understand English. Men in both of the Coloured groups (n=15) spoke about a gang rape situation where one man would go out with a woman and get her high. He will then inform his friends when she goes to sleep after coming down off a MA-induced high and they will take turns to rape her. In such situations some men use a condom while many do not. The fact that she is a drug user appears to mitigate their feelings of having done anything wrong. Some men specifically referred to using condoms with "tik monsters" (women who will do anything for a hit of MA) whereas other did not seem to care. Table II provides a summary of the findings (across the 8 studies). While not all 14 of the risk behaviours that increase the risk of contracting HIV were investigated in each of the 8 studies, there does appear to be some consistency for some of the risk behaviours. For example, MA use was fairly consistently associated with early vaginal sex (3 studies), condom use during sex (4), and having casual sex (2) . Mixed findings were noted for the association between MA use and anal sex (with one study in young people finding a significant association while another with out of school females did not. Mixed findings were also noted for the association between STI symptoms and MA use, having multiple partners and MA use (with three studies finding an association and two not) and methamphetamine and forced sex. Some of the findings were not in the same direction across studies (e.g. the association between MA and use of drugs when having sex, use of MA and STI symptoms, having sex without a condom, and having sex with a substantially older person).
Discussion
The combined research findings covered in this review add to the literature on the link between MA use and sexual risk behaviour (HIV risk) among heterosexual drug users. It also provides information on the younger population of MA users than is typically studied in other countries. From a local perspective it highlights a range of different mechanisms through which MA use is associated with sexual risk behaviours known to be linked to HIV transmission.
The finding that MA use facilitates sexual transmission behaviours has been shown previously in US populations, both in heterosexual men and women and among MSM. 8 Research among heterosexual populations has, for example, shown that MAdependent users have more sexual partners and participate in more risky sexual behaviour (i.e. no condom use and anal sex) than persons who use other drugs. 7, 8 The analysis of the findings from the eight studies conducted in Cape Town, however, found less consistent findings of an association between MA use and having sex without a condom, with several studies indicating an association 10, 11, 12, 15 and others not. 3, 10, 15 The one study which found that MA use was more associated with condom use 11 , also found that MA users were less likely to have sex under the influence of alcohol or other drugs in contrast to three studies that found the opposite. 3, 13, 15 In the former study, 45 of the 47 MA users were Coloured and only two were Black African, whereas only 7 of the non-MA users were Coloured and 55 were Black African. It is likely that the findings were influenced by the higher numbers of non-MA using Black African women, many of whom were already engaging in high risk behaviours.
The findings of Study 3 10 that Black African MA-using women were less likely than non-MA users to have STI symptoms or to have sex with someone five or more years older may have partly been influenced by the skewed distribution of the data. This may also be influenced by higher levels of HIV risk among young Black African women compared to Coloured women prior to or apart from any particular substance use. 16 In this study only 17 of the 167 Black African women had used MA in the past 30 days. 10 The implication is that in Black African communities with already high levels of sexual risk behaviour, among women at least, MA use does not increase certain sexual risk behaviours and if anything is indicative of lower levels of risk. In this study for Black African women sex with someone five or more years older was not significantly associated with MA use whereas for Coloured females it was. This could also be related to the fact that in this population group having sex with older men is not uncommon and is associated with exchanging sex for money and goods, being raped, or even as a consequence of the myth that having sex with a virgin can cure AIDS. Obviously the role of MA use among black African women's sexual behaviours needs much more investigation-especially as sample size in this study is so small. In terms of limitations, because of the design of the individual studies, it is difficult to assess whether MA use causes risky sexual behaviour or whether there might be other factors at play, such as people with more risk taking personalities being more likely to use MA. Due to the small number of studies found (6 quantitative studies) no meta-analytic techniques were employed.
The findings presented highlight the need for further research particularly focusing on (i) the effects of using MA in combination with other drugs (including "downers" such as heroin and methaqualone which are both commonly used in Cape Town) 4 on sexual risk behaviour, (ii) the specific causal linkages through which MA use affects sexual risk behaviour (e.g. does it affect the efficacy of condom use and not just use per se, and the choice of sexual partners), (iii) the effect of different quantities of MA consumed, and (iv) and possible gender differences. Given the small numbers of Black African MA users in some of the studies, more research is also needed to explain why MA use seemed to indicate lower sexual risk behaviour in some of the Black African populations studied. Other local studies are needed to see if the positive associations found in single studies reviewed here between MA use and prolonged sex, arousal, oral sex (among high school student), being pregnant (among high school student), and having forced sex are supported. In addition, an answer to the question of whether a person's knowledge of their own HIV positive status or the psychological/psychiatric sequelae of HIV could contribute to increased MA use, also needs to be obtained.
This review has implications for prevention and other interventions for both MA use and HIV-risk, especially among the Coloured population of the Western Cape which currently have relatively lower rates of HIV (although increasing incidence levels) 16 and where MA use could act as another vector for rapid spread of epidemic. In particular HIV prevention and treatment programmes addressing sexual behaviour should also address MA (and other drug) use. Conversely substance abuse prevention and treatment programmes should also focus on drug-related HIV risk behaviour fuelled by drug use. The focus should be on development comprehensive, integrated programmes for addressing drugrelated sexual risk behaviour. 17 
Conclusions
The consistency of the findings across most studies highlights the increased risk for contracting HIV among MA users in a part of the world with an already increasing prevalence of HIV, and highlights the need for interventions targeted at young people and other sectors of the population. It also highlights the need for research to explain some of the racial differences that were noted in this study.
